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WHAT IS CLAIMED IS: 




Of 
f ilt 
ves 



A vascular filter guide wire for directing placement 
atheter with respect to a blood vessel lesion and 
ng particulate matter dislodged by treatment of said 
el,\said guide wire including: 

an elongated flexible core wire having a proximal end 
and a distal end for insertion and steerage through a patient's 
vasculature\to a position downstream of said lesion; 

a tubular flexible shaft slidably disposed along said 
core wire, sa\d shaft including a proximal portion and a distal 
portion disposed proximally of said core wire distal end for 
placement downsoream of said lesion; and 

a collapsible filter coupled at its proximal end to 
said distal porti^tf of sa^Ld shaft. and at its distal end to said 
core wire, said/^il\ er opeV^ble in response to the relative 



displacement 
extend outwa 
matter arisi 



itween\ sai 
fdly within |sa 
lg from tl 



haft and said core wire to radially 
Ld vasculature and trap particulate 
iatment of said lesion. 



2. A vascular fil\er guide wire according to claim 1 and 
further including : 

a locking mechanism to maintain said filter in a 
deployed position for particulate filtration during li 
treatment . 



.on 



1 3. A vascular filter gu\de wire accp^'ding to claim 1 

2 wherein: 

3 said core wire TncT ude ^a^f ilter housing for confining 

4 said filter in a closed configuration. 

1 4. A vascular filter guide v^Lre according to claim 3 

2 wherein: 

3 said housing is formed in A f rusto-conical 

4 configuration and axially disposed on\said core wire, said 

5 housing including an oversized- in-diamfcter mouth opening axially 

6 outwardly from said wire distal end, and a reduced- in-diameter 

7 collar radially fixed to said core wire proximate said distal 

8 end. 
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y 5. A vascular filter guide wire according to claim 3 
wherein said strainer is formed to collapsibly engage said 
housing in a closed state and including: 

\ a plurality of radially spaced apart support struts 

defining a cage, said struts collapsibly hinged at one end along 
a commor^ radial path on said shaft and interconnected through a 
woven peripheral mesh; and 

biasing element interposed concentrically between 
said struts \and said shaft to bias said struts radially 
outwardly in nn open state. 



ilter guide wire according to claim 5 
struts are disposed radially 

A vascular filter guide wire according to claim 5 

struts are disposed in a spiral 

relatio 




wherein 



cor'ding to claim 5 



igh elastic material 



A vascular 



wherein 



wire according to claim 5 
said woven mesh comprises a polymeric material. 



10. A vascular filter guide wi^e according to claim 5 
wherein : 

said woven mesh density is ifcj the range 40 to 500 
micrometers . 
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11. A vascular filter guide wire according to claim 5 
wheVein: 

said biasing element comprises a quad filar spring. 
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12 A A vascular filter guide wire according to claim 1, 
further including a deployment/retraction mechanism including: 
removable base formed with a threaded passage for 
confining the proximal portion of said shaft; and 

a manually rotatable control element, said control 
element formedV with a threaded hollow shank and mounted to the 
proximal end of\said wire, said control element operable to 
threadably engage said passage and incrementally urge relative 
axial displacement \etween said shaft and said wire to extend 
and retract/ said f^ilt^ 



13 . 
wherein 



A vascula] 



ilter guide wire according to claim 1 
said filter includes: 

a cylindrical support cage having a closed distal end 
and a flared proximal fend, said distal end fixed to the distal 
extremity of said shaft\ and said proximal end extending axially 
and mounted to said core\ wire distal end; and 

a continuous woVen mesh having a^5lurality of 
longitudinal pleats and disposed within/Said support cage for 
straining particulate matter 



1 14 . A vascular filter ^ftfide wire according to claim 13 

2 wherein: 

3 said filter is formers! with oppositely disposed cone- 

4 shaped ends to define said front and back halves. 

1 15. A vascular filter guide\ wire according to claim 14 

2 wherein 

3 said woven mesh is mounted to said cage back half 

1 16. A vascular filter guide wi^e according to claim 13 

2 wherein: 

3 said woven mesh comprises a Viaterial from the group 

4 including stainless steel and nickel- titanium alloy. 
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^ 17. A vascular filter guide wire according to claim 13 
wherein: 

\ said wire mesh density is in the range 4 0 to 500 

micrometers . 

8. A vascular filter guide wire according to claim 1 
wherein^ said filter includes: 

a braid comprising a composite metallic/polymeric 
material , \said material including 

a plurality of metallic filaments mounted to said 
respective shiftable shaft and core wire to define a 
suppprt structure and 

polymeric mesh interwoven with said metallic 
filamekts to define a strainer. 



19. A v^scular\f i£Lter 
wherein : 

s 



proximal 
of said met 



and distal 



guide wire according to claim 18 



filaments have respective common 
and 

aid polymeric fiaesh is interwoven in said distal half 
allic filamentsX 



20. * A\ vascular filter g^iide wire according to claim 18 
wherein : 

said metallic and polymeric filaments are woven at a 
ratio of approximately 1:4 



21. A vascular filter guide\ wir^f or directing precision 
placement of a catheter with resp^Tto a lesion and filtering 
particulate matter disloag^d^Sy treatment of said lesion, said 
guide wire including: 

an actuating mechanism; 

an elongated flexible core wiVe having a proximal end 
attached to said actuating mechanism and\a distal end for 
insertion and steerage through a patient'^ vasculature to a 
position downstream of said lesion; 

a tubular flexible shaft slidablyX disposed along said 
core wire, said shaft including a proximal portion affixed to 
said actuating mechanism in movable relation \o said wire, and a 
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"distal portion disposed inwardly from the distal end of said 
e wire for placement downstream of said lesion; 

a locking mechanism to maintain said filter in an 



extended 



;ition du2 



^llapsdble filti 



portion,\said f 
respect ive\fron 

retracting axi 

\ 

fixed to the da 
mounted to said 



ion treatment; and 
5ei* coupled to said shaft distal 
er includin^ja collapsible support cage having 
back halves for slidably extending and 
ly along said wire, said cage having a first end 
stal extremity of said shaft, and an opposite end 
.core wire distal end, said strainer further 



anc 



including a continuous woven mes\disposed within said support 

operable , in response 
mechanism to effect 
itwe^e ja^gaid shaft asjd said core wire, to 



cage for straining particulate mat 
to manual manipulation of said act, 
relative displacement 



\ 



radially extend outwardly within said vasculature and trap 
particulate matter arising\f rom the treatment ofNsaid lesion. 



22. A catsheter system for treating a blood vessel^ lesion 
within a vasculature, said catheter system including: 

a cathete r having a lesion treatment device; and 
a v ascular filter guide wir e for directing said 
balloon catheter to\said lesion, said guide wire including a 
collapsible filter for manual deployment downstream of said 
balloon catheter to trap particulate matter arising from the 
treatment of said lesion. 




\ 



3. A catheter system according to claim 22 wherein said 
scular^-Cilter guide wire includes: 

an Elongated flexible c ore wir e having a proximal end 
and a distal end f^r insertion and steerage through a patient's 
vasculature to a position downstream of said lesion; 

a tubular flexible, shaft slidably disposed along said 



core wire, said shaft includinc 



proximal portion and a distal 



P g r t ion ^ disposed inwardly from saicK^ore wire distal end for 
placement downstream of said lesion; 

a collapsible filter couple d at bs^e end to sai d shaft 
and^ at its^ other end to said core wire, said fjbiter operable in 
response to relative displacement between said shaft: and said 
core wire, to radially extend outwardly within said vasculature 
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14 _and— t-xap particulate matter arising from the treatment or -&aiti — 

15 ^lesion-*— 



1 24 . A method of filtering particulate debris from a 

2 vasculature causid by treatment of a lesion with a lesion 

3 treatment device! said c atheter guided to the location of said 

4 lesion by a vasciiLar filter guide wire having a core wire, a 

5 slidable shaft, amd a manually collapsible filter mounted on the 

6 shaft and deployabCLe upon relative displacement between said 

7 core wire and said\shaft, said method including the steps of; 

8 guiding skid vascular filter guide wire through said 

9 vasculature along a ^predetermined path to a lesion such that 

10 said filter is disposed downstream of said lesion; 

11 deploying skid filter radially outwardly by shifting 
12* said shaft relative ta said core wire; 

IB r unning said\ cat heter over said guide wire along said 

ljg: predetermined path to pbsition said lesio n treatment de vice 

1SJ proximate said lesion; \ 

lfH treating said lesion according to a predetermined 

IIS procedure; \ 

18_ mainta ining said \ filter in a deployed position to trap 

3 i _____ ■ — ' \ 

lM particulate matter dislodged during said lesion treatment and 

20U prevent said matter from progressing downstream; 

2ii; withd rawing said catheter from said vasculature; 

■ — — 1 — ~ \ 

2^ retracti ng said filter radially inwardly by shifting 

23 said shaft back to said originaY position; and 

24 removing said guide wiVe from said vasculature. 



1 25. A vascular filter for controllably expanding within a 

2 blood vessel to trap particulate matter loosened from a lesion, 

3 said filter responsive to relatively ^shif table control elements 

4 to expand and retract, said filter including: 

5 a braid comprising a c omposite metallic/polymeri c 

6 m ateri al , said material including \ 

7 a plurality of metallic firaments mounted to said 

8 respective shiftable shaft and core wi\e to define a 

9 support structure, and \ 

10 a polymeric mesh interwoven with said metallic 

11 filaments to define a strainer. \ 
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26. A vascular filter guidp 
wherein: 

said metallic filament* 
proximal and distal halves; and 

said polymeric mesh is 
of said metallic filaments. 



27. A vascular filter guide 
wherein : 

said metallic and polymeric filaments are woven at a 
ratio of approximately 1:4. 
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wire according to claim 25 
have respective common 
interwoven in said distal half 

wire according to claim 25 



1 
2 
3 

4° 

sm 

10 o 
m 

11 nj 

m 

1 H 

2 ! 
3 
4 
5 



1 
2 
3 
4 
5 
6 

1 
2 
3 



28. A method of fabricating ^ vascular filter, said method 
including the steps of : 

selecting a mandrel having a plurality of 
consecutively connected forms; 

weaving a continuous laye^ of braid over said 
consecutively connected forms ; 

bonding said braid filaments at spaced apart sections 
between respective forms; 

separating said respective braided forms at said 
bonded sections; and 

removing said forms from saiVl layer of braid. 

29. A method of fabricating a vasbular filter according to 
claim 28 wherein said step of weaving includes: 

forming a layer of braid over \the proximal and distal 
halves of each form with a composite metallic/polymeric material 
to having a pic density sufficient to strain particulate matter. 

30. A method of fabricating a vascular filter according to 
claim 29 and further including the step of ^ 

cutting said polymeric filaments from said proximal 
halves of each form; and \ 

fusing the ends of said cut filaments to form a 
collection cavity around each form, 

31. A method of fabricating a vascular filter according to 
claim 28 wherein after said bonding step, said method further 
includes the steps of : 
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4 installing a filter layer over each form; 

5 weaving a second continuous layer of braid having a 

6 plurality of second braid filaments^ over said installed filters; 

7 and 

8 bonding said second braid filaments at said spaced 

9 apart sections. 

1 32. A method of fabricating a \J-ascular filter according to 

2 claim 28 wherein said forms are molded from a dissolvable 

3 material, said step of removing including: 

4 dissolving said forms by anlappropriate solvent. 
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